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INTRODUCTION
Many scenarios beyond the Standard Model are expected to manifest themselves through modifications in the mass spectrum of high-mass dimuon pairs. For example, additional heavy neutral gauge bosons (Z ) are predicted in several models ( [1] , [2] , [5] ), but there are no reliable theoretical predictions of the Z mass scale. Current lower limits on the Z mass are of the order of 600 − 900 GeV/c 2 [7] , and the Large Hadron Collider (LHC) offers the opportunity to search for Z bosons in a mass range larger than 1 TeV/c 2 . Ways of distinguishing between different theoretical models involve measurement of the natural width and the forward-backward asymmetry, both of which require sufficiently good momentum resolution at high p T to determine the sign of leptons. The detector requirements for CMS to meet these goals are:
• good muon identification and momentum resolution over a wide range of momenta and good dimuon mass resolution • good charged particle momentum resolution and reconstruction efficiency in the inner tracker
MUON RECONSTRUCTION
Muon reconstruction, after local-pattern recognition, is performed in two stages: standalone reconstruction, and global reconstruction. Stand-alone muon reconstruction uses only information from the muon system, while global muon reconstruction uses also silicon tracker hits.
Stand-alone reconstruction starts with the track segments from the muon chabers obtained by the local reconstruction. The muon trajectories are built from the inside out using the Kalman-filter technique [8] . After the trajectory is built from the inner muon chambers to the outer muon chambers, a backward Kalman filter is applied,working from outside in, and the track parameters are defined at the innermost muon station. Finally, the track is extrapolated to the nominal interaction point and a vertex-constrained fit to the track parameters is performed.
The global muon reconstruction consists in extending the muon trajectories to include hits in the silicon tracker. Starting from a stand-alone reconstructed muon, the muon trajectory state on the inner surface of the muon detector is compared to the trajectory state of tracker tracks propagated to the same surface. Tracker tracks that are found to be compatible in momentum, position, and direction with the stand-alone muon are selected as candidates for global muon reconstruction. The hits from the matched tracker system and muon system pairs are merged into one hit collection and refitted to form a global muon track. The resultant global tracks are then checked for ambiguity and quality to choose, at most, one global muon track per stand-alone muon. Fig. 1 shows the momentum resolution as a function of particle momentum, in bins of pseudorapidity, for the tracker system alone, the muon system alone, and the combined tracker and muon system. The momentum resolution of the muon system alone is shown to be larger than the momentum resolution of the silicon tracker alone up to momentums of about 1 TeV/c and 5 TeV/c in the central and forward regions of the detector respectively. Using all information from both systems, the tracker dominates momentum measurements below several hundred GeV/c, but both systems are essential to resolve nearly straight TeV-scale muons. Consequently, the resolution of low-momentum tracks depends strictly on the quality of tracker alignment, while muon alignment and interalignment between the two systems is necessary to resolve highly energetic muons. To properly reconstruct muons, the positions and orientations of all elements in the silicon tracker and the muon system need to be well-known relative to one another. Misalignment, by which we mean an incorrect assumption about the geometry of the detectors, causes errors in the direction and curvature of reconstructed tracks, both of which have a degrading effect on reconstructed masses. Figs. 2 and 3 show the momentum resolution for the stand-alone and global muon reconstruciton with different alignment scenarios. The results were obtained using simulated single-muon samples. The first alignment scenario, ideal, represents the reconstruction with an ideal detector. The second alignement scenario, startup, represents the reconstruction with the expected uncertainty of the detector alignment at the start of data taking. The third alignment scenario, long-term, describes the situation when all alignment procedures have enough data to obtain a full set of alignment constants. 
RECONSTRUCTION PERFORMANCE

Physics Potential
Fig . 4 shows the dimuon reconstruction efficiency and invariant mass resolution for various physics channels assuming different detector misalignment scenarios. The efficiencies shown are offline reconstruction efficiencies obtained from events having two muons within the muon detector acceptance.
